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CBF3(C„F2n+i)]" (^^. nit 2. 3 ttziiA^^i-) X'm^tl^{}^^^ < t im<^T ^ 

[m^m 2 ) 

T - :t > ib^ [BF3 {C2F5)']- nxzrytfz (± [BF3 (Cs F7 ) 3 " ^ ;& m^m 1 i^ie«<^ -f ^ > &tl^ 

[W*:^ 3 ] 

T-:t >'7&^[BF3 (C2F5 )]- -cab 1 lCfB«0>f :^ >^mi¥-o 
IW*« 5 1 

[BF3(C„F2n + i)]- (^^. n{±2. 3i/c{i4*^1-) -X^m^i^^^J^^i^ < t ii im.<D7 =- 



.aiiE#2.0 0 5-3 0-1 1 5 2 2 



#112 0 0 4-0 1 9 0 7 6 ^-v? : 1/ 



[0 0 0 1 ] 
[0 0 0 2] 

2)2N]-) t T- h 7-7;v^n;Kv- h (BF4-)-d^^<Dm^^m.%'{t^m^^i±Rx>*m'i^^^(^fz 

[0 0 0 3] 

Iii#K^S:Stll # Pi 2002-099001 
I#l^=:*:i^2l #112003-331918 

i^m ^m^LJ:^ t-r^ mm] 

[0 0 0 4] 
[0 0 0 5] 

^^m^ii. ±mwkmi>zm^^ntMi3^fz^^. [BF3(CnF2n+i)]- (^■t', n(±2> a 

[0 0 0 6] 

1. [BF3(CnF2n+i)]- (^+. n {i 2 . 3 1 7t{±4 «r^i-) xm^M'J^^^J: < t ii im 
2 . T - :t > 56* [BF3 (C2 Fs ) ] - ^ J: / ^ {± [BFs (Ca F7 ) ] " tr ^ ^ :R 1 4:^yn 
3. T-:t>y6«[BF3(C2F5)]--e^-?)]^l tllB^cO-f :t >teWo 

5. CBF3 (CnF2n + i)]- nii2. 3tfzit4^^-t) X'm^fli>'P^J:<tiiim. 

[0 0 0 7] 

2is:|&gg<^^;j->'tii1S[>^ti, u ^ A z:>^c«?fe, ^^N-mTife. m^z:M^^^^° 

[0 0 0 8] 

- - - . - -- . . . - .. -.1 ■ ' • tbiE# 2 0-0 5 - 3 0 1 1 5 2 2 
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M (2 5t:) i)iTtmtL<. ^KOX:iikTX$i>:h<D7i^^(i?l,z0tL\^^o 
[0 0 0 9] 

*^HJ{i:> ^:t>tt?K#<^T^:^>J^fe:S-i: LT[BF3(C2Fs)]% [BFsCCaF?)]- (fiPt»[BF3 
(n-CaFz)]- i: [BF3 (i-CaFy)]") :5.ti''[BF3 (C4F9)]- (fiP*> [BF3 (n-C4F9)]- 1 [BF3 (i-C4F9)]- 
fc[BF3(sec-C4F9)]-fc[BF3(tert-C4F9)]-) ■^^h^£^m:^-hMi:ifi^^^^j: < tiiim. «r 
i L< {±[BF3(C2F5)]-:fe<J:t>V*/w{±[BF3(C3F7)]- (IP *> [BF3 (n-Cs F? ) ] " t [BFsCi-CsFy) 

Zhi-Bin Zhou, Masayuki Takeda, Makoto Ue, J. Fluorine. Chem, , 123 (2003) 127. Id 

[0 0 10] 

^ ^y^m.i^^mTt-r:hm^, [BF3(CnF2n+i)]- nit 2. 3tfzii4im-r) 

(D^^mm^^^Mt^mtm^L. [BF3(CnF2n+i)]- {^^. nii2. 3t7t{±4^^ 

:t>^^WJit^ili-^fctCj: i9#fbtL;|.[BF3(CnF2a + i)]-H* (^4", n {± 2 , 3* . 
fzli4i^-r) (DMt. (*#:a--'J^A)*(OH)-«:^«:^^L. ^ < C: i: J: «9 . [BF3 
(CnF2n+i)]- (^^. n{±2. 3t7t{±4^^-r) t^m^-^y^-f :t>yi^(b^j:^^ t> 

[0 0 1 1 1 

[0 0 12] 
[0 0 13] 

tfz. ^:i->^m.i^<Dr^:i->tLXlt^ [BF3 (CnFan+i )]" (^4'> n {± 2 . Stfzii 

4 ^^-t) ^T'^ffl-fS^ei^ [BF3(CnF2n + i)]- (^f. n {± 2 , 3ttili4^^^) 

[0 0 14] 

(1) — (I a) X0.^ti:h7>^-'yA 
[R*-NR^R2r3] + (la) 

(I) fp. R^ r2, R3ji, iwi-Xfi^^oT. t;!'^;!/^. ^^^T;^^ 

T>i':3^v^. T;v^;vf-^*. ^V^--r;v*, g^^tt-cv^T i v^T V -;v 

^ (la) izis\i^XR^RV^R^iimm}^^t—miiZtj:^X 5-8MM(7)m:^^tiX\^^Xi> X 

^^^mmmmmMi:j^^Lx i> x\^^o 

[0 0 15] 

RMiT^w^;!/^, /NnT;i/^;v^> T;^^^->^^ j^°';^-t-;1'*. S^^tL-rv^T 
- - - • • • aigE# 2 0 0 5 - 3 0 1 t 5 2 2 
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— V 



3/ 



(2) (lb) •eR$tL-2,i5^T-v?-'J^A 

10 0 16] 




(lb) 



10 0 17] 

(^4'> R\ R^i. ^ (la) tri3tt'i>^«i:|WICT?ib'g)o ) 

(3) — (Ic) -e^$tLS7:«-;^7;j--'j7A 
[R*-PR1r2r3] + (Ic) 

C^tf'. R^ R^ R\ R*(i. ^ (la) l,zislf:h^mtmCt^$>^o Ri:5.t>'R2 

(4) — (Id) -e^$i^-5>:^-^V-'J/A 
[R*-0R^R2] * (Id) 

c^tfx R\ R\ R^ii. ^ (la) izisif^^mtmcx-^^o mu. R^:s.t>*R^iim 

(5) — (le) -e^:5tL;?>x;^>^^'>A 

[R-^-SRiR^] + (le) 
C^4'> R^ R^ RM±, ^ (la) K:^if:h^mtmCX-$>^o iS.L. R^RZ/R^ii^ 



[0 0 18] 

-i •!ir>'\&.m.^^m.^-r^m^. [BF3(CnF2n+i)]- (^4"^ nfi2. 3tfz\tA^m-t) 
■X^^ilh{}?i£<^ tii im.<OT=--^y (^^{^^:^^ iJ)V-y^M.M.. ^^'U'i'AJ^) 

[0 0 19] 

T;v^;i'^t LTti^ n--/ntf;i/, WV:fnt:';V, n-T'f^JV, s 

ec-:/-^;v. >fv:^^;v. t-7'-?^;v> ^^v;!^, y — 

■Tv^V. o^-f 3>';i.^:<!f(?5R^^l ~2 0.iiftL<{±l~10, X L < H 1 - 6 

[0 0 2 0] 

<{±i~io. ii9$fiL<{ii~6, 1 ~3<^^^^T;^^J^^^^^^f ^tL^o 

. . - ■ : _ _ -. . - . - - ... . . ..ttiiE#.2t G 0 -5 - 3 0---1 1 5- 2 -2 
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[0 0 2 1 1 

7;W3^'>*i: LT{± (0-±|fiT;V'^;i/) «3t^^i-^^*i5: 1 ~ 2 0 . BtL<lt 

1-1 0> J:i5$FtL<(±l~6. ~ 3 01t^3H±^*^^#i-* T;W=i^'>*i&^'^ 

10 0 2 2] 

7}i^^)i^^:tmtLxi±^ (S-±fBT;^^;u) ^it=l:^i-'5.M*S5:l ~ 2 0. $f*L 
<{±1~10. J:i9$fiL<{±l~6, l~3<^Efift3l{i^a^*-r'5T;v=i^'>* 

lbtL;|,o 

[0 0 2 31 

3, 5- h U>f-;V7i— ■:^•7•^;^^, T:^h7— ;vA> y )\y&^i^<D 

[0 0 2 4] 

T7;i'^;^Si: Lr{±. ^>->';i/, •7j:.^-^;u> ^f^^jv^ ifc^R^^? ~ 1 5 
[0 0 2 53 

0> L<(il~l 0> i L < ti 1 ~ 6 , #4:: 1 ~ 3 

0tU<{il~lO. J;i9 0^L<{il~6. #tc l ~ 3 07;w^;i/^75^#tf P>tL, 
h ^ V (CH20CH3) . ^ f ^ -> ji (CH2CH20CH3) < h ^ ^ ^ (CH20 C 

H2CH3) . h ^ V j:. ^ (CH2CH20 CH2CH3) ^i^^ ^ $ tL -2, „ 
[0 0 2 6] 

;!j^>; j^-7-;l/^fc LTfi. -(CH2)ni-0-(CH2CH20)n2-( Ci-C47;W^;^). */it±. -(CH2 
)ni-0-(CH2CH(CH3)0)n2- (Ci -C4 7 ;v) ^tL, nl}il~4<^^m 

> n2ti 1 ~ 4 <^^1^> Ci-C4T;V'^;Ui: L-C{±. n-ynlf;w, -fv^a 

[0 0 2 7] 
[0 0 2 8] 

7';-;i'*, 7 v;i'^;V*oaJ^^i: LTti. ^^^^>'1E^ (F. CK Br. I) , 

^h^->^> — hn*. T-fe^;W*, 7-fe^;i'7^ y^^:if56*^lf ibtL-So 
[0 0 2 9] 

trlB7;i'^;i'*. 7;w^-;w^<^'£6jt<^^g<^C-C#^'^oMtc-o-. -coo- 
^ -co-, imttzii^^mifi-^^tx. j^-x;!^. j^:^7-)i^ttzit^ v>m^tL 

[0 0 3 0] 

i^^i>ziiiikT<D^ (II) ~ (VIII) (D^t^f^-^m^^fi^o 

[0 0 3 1 ] 



£iiiE#2 0 0 5 - 3 0 1- 1 5 2 2 
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[0 0 3 2] 

t;1'^;w^. >'NnT;w^;v^> T;P34r'>^. Si^$^xrv>-c^> J:v>t'J 

[0 0 3 31 



ffliE# 20 0 5-3 0 1-1 5 2 2 
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Ut3] 





[0 0 3 4] 

iiKn^^i/^, :*;i/;K^v';i/ (COOH) t;i/3^->:*;i<'jJ>*— ji^^, ^hn 
vry (CN) T-fe'^;vT5y^, ^^y;^^* fc}i>'N*--7;v:a-n 

[0 0 3 5] 

M^^tL-CV^T^) J:v^TU-;V^. ®^$ttTV^T*> J:v>77;v^;i^^J i^cfiT^y^^v 
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7/ 



[0 0 3 6] 

M{i. -l^Ox-ffF e, Co, Ni, Zn, Cu, Cr, V, Cd. As, 

Mn, Ti, Zr, Sn, Ag, In, Hg, W, Pt, Au, Ga, Ge, Ru, ^ttp 
L < {iF e -eab-So 
10 0 3 7] 

>'NDy>Mi^t LTfi. y^mm^. :i:^m^-> 3':7^M^55^'^?l)^^tL-&o 

[0 0 3 8] 
[0 0 3 9] 

'>*;vjK-;v35rt'<^)3*; : -co-0 (T;i'^;v) (r n^^juamUK^^^fi^ t^y}-^ 

[0 0 4 0] 

$tL7t**«M^$tL. fc2:£{f CnF2n+i ( n {i 1 ~ 2 0 ^O^^^^l") 
[0 0 4 1] 

r-soot:. $ft L< {is o°c~3 0 ot:t?^o-c. ^za-e@#s/c{iw<^'fb'^!^*^ 

n fcf;uj:.— •r-;v, 7 i — ;1/j:.-t-;V, T^ny-;!/, 7i;T.h-;u, :J^T-f T n — if 

. jc;^^;^!^ : S^^^-f-;V^ g^^-7'ntf;v^ l^^'T'-^/V'^ -fxiMjt^W:^^- 

^^:x.^}\,, ^mynlf;V. 4rmy^;V. ^-tW^ ^^V. ^ J. ^ ^ 

• 7 h ym : r 'T'^n 5 > > (GBL) >^ if 

. - . ' . -. • ' - ' -. " ^SE#2-0 6-5 - 3 Oa d 5 2 2 •- 
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• ^-r n ^^mmu^m : tf u v > ^ 

• : j^^w^*-**^-^- KEC). -/n h (pc). yf^i^v 

:^ - .i?^, - h , v?jff-;i/ - :!K^ - h (DEC) . y ?!; - jK;^ - h jS: i:' ; 
[0 0 4 2] 

at A] 




[0 0 4 3] 

C^*. Organic Solventti. ±iato;frM?#^4:^ L. R^{±. g^^Sr^t LTV^T J: 

^-^^il-T-. ^b^'>^. vT^ if<?5^-effi^$tt-CV^T ^) J; v^o 
[0 0 4 4] 

X{i®tgtS=^^L^ -^^m^. s':'*]^?-^ p{ ^ ;^ ;i/ >^ - 

[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

*lil5?-rfiFigtC<ieffl-ei-S)^liT>^-'i7 A>r :t:^^^J^i-tL{^> x V9y^JP7>^ 
•^U\£)UT>'€:~^Aij^:^>, V JUV ^ }\^7 Aij f-y^ y ^ hV^^Jl^^ 

i . -. -. ^ . _ -•aigE#-2^^0O--5-— =3-0-1 1 5 2 2-. 
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<0 5 0%m±i 0 0%?^i|-e*-2) (Jlii.Tm^ii|-|S-v t ^> v> ^ o ) T>^-<^ A*^:^-:xS ; h 

[0 0 4 81 

(1) h # -> J^'f-;l'7 iX^ — A n 7 K(Ni02i22*Cl-'^^ 
WMtl^xm^)l^M<DT ^> (diethyl methylamine) ty^U'y>U^^-TM\:^>^ 

(methoxyethyl chloride) t:T^ h - h V ^^Oig^^:R^D^^R4»•e4•^^b^ ^-Yi^ 
V - -7' -C ^ ;l/ K ^ JP© L 12B#F5 P> 72B#P^^C& ^^^o R/S^s ^^"T .S) 4 jgt 
T>^-«>A:^«:ig^^r^^iCT##§B«H^5ffv>. mSi\zx V ;^ ^ }\^ )V :^ Y^-y:x.^)V 

T>-^-«? Ai^n^-f K(Nio2i22*Cl-)c9^^^$6^L/Co 
[0 0 4 9] 

^^xnt^ftfz^^u'Tyitm^. ^ ty^w^m\^xim.itm ((Nio2i22"OH-)t:^^m 

(2) r-^y(o^^ 

K. [n-C2F5BF3] > KEn-CsFyBFs] , K [n-C4 F9 BF3 ] . ^XW. (Zhi-Bin Zhou. Masayuki Ta 
keda, Makoto Ue, J. Fluorine. Chem., 123 (2003) 127.) l^lEmo J: ^ iCpi^L. -XB. 

(S. Mori, K. Ida. and M. Ue, U S Pat. 4 892 944 (1990).) tc|em<0 J; ^ frCK. [n-C2F 
5BF33 . KCn-CsFyBFa] . KCn-CiFgBFa] ^ ^ ir y ^m^Ml. . ^-^Hsoiv [n-C2F5BF3] s 
olv^ Hsoiv [n-CsFyBFs] soiv> Hsoi v [n-C4F9BF3]soivC07K.^|g:^:^#fv:o 

(3) ^^ym(SL^<o^m 

^ffjttfwHsoIv. [n-C2F5BF3]solv. Hsolv [n-C3F7BF3]solv, Hsolv [n-C4F9BF3]solv<7)7X 

^fleL(50ifflnol)Sr^ffi<OtiflC?i5iL. (Ni02i22*0H-)7K?#f£'C4'#P t/Co ^KT 3 

0-4 o°cxm2 Q\si\\,ztxm.m\^. Tm<^-^ ^y^m^^^^mi^. m^^f >7X(iomi):s. 

O'h;i/i>'(20mlX2)-C^^L/Co #e tL/^TilO-f :^ ^to^^^ 6 Otit^l 2 ^W*^ 
T (0. OSmmHg) t?^;^ ^mtir^^-^ > tt?ig:#Ni 02122 Cn-C2 Fs BF3 ] ^ Ni 0 2 1 2 2 [n-Cs F7 BF 
3]. Nio2i22[n-C4F9BF3]iS:*ij80%^ ^87%. il^90%t?#/io 

(4) Nio2.i22[BF4]<7)p^ 

Hsolv. [n-C2F5BF3]so iv Oft Jbi) ICHsoiv. [ BF4] solves- 'ffiffli-'&JJI.^{±±ifi (3) tm 
m^X^X. Nio2.i22[BF4]^lr#f;o 
[0 0 5 01 

nhfifz^ ^ym&.'W-<r>m'^m.'^m-r. 
N102. 122 [BF4] 

NMR(399.65 MHz/ acetone-de, ( ppm relative to internal TMS) : 1.39 (t, J=7.2Hz 
. NCH2CH3). 3.18 (s, NCHa), 3.38 (s, OCH3), 3.58 (q. J=7.3Hz, NCH2CH3), 3.67 (t, 
J=4.8Hz. OCH2CH2N), 3.88 (s. OCH2CH2N). Anal. Calc. for C8H20BF4N0: C, 41.2; H. 
8.7; N. 6.0. Found: C, 41.3; H, 8.5; N, 5.9%. 

[0 0 5 11 

.r. ■ ..' ■..„.--.- ■ .^ffigE# 2. CO 5 - 3 0-1- 1 5 2 2 
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[0 0 5 21 

Nl02. 122 [n-C2F5BF3] 

NMR (399.65 MHz/ acetone-de, ( ppm relative to internal TMS) : L41 (t, J=7.2H 
z, NCH2CH3), 3.19 (s, NCH3). 3.39 is, OCH3). 3.59 (q, J=7.2Hz, NCH2CH3), 3.67 (t 
, J=4.8Hz, OCH2CH2N), 3.91 (s, OCH2CH2N). 

^^F NMR (376.05 MHz/ace t one-de , ( ppm relative to external CCI3F): -83.0 (s, CF3 
), 135.8 (q. 2Jbf=20.3Hz. CF2), -152.8 (q, ^Jbf=40.7Hz, BF3). 
^^B NMR (128.15 MHz/ace tone-de , ( ppm relative to external BF3.Et20): 0.149 (qt, 
^Jbf=40.8Hz, 2jbp=i9.iHz). 

Anal. Calc. for C10H20BF8NO: C. 36.1; H. 6.1; N. 4.2. Found: C, 36.4; H. 4.2; H, 
6.0; N. 4.5 %o 
[0 0 5 3] 
Hb6] 

— N-^ \ F-B- 



F-^B-CFaCFa 
F 

[0 0 5 4] 

N102. 122 [n-CaFyBFa] 

NMR (399.65 MHz/ acetone-de. ( ppm relative to internal TMS): 1.41 (t, J=7.3H 
z, NCH2CH3). 3.20 (s, NCH3), 3.38 (s. OCH3), 3.59 (q. J=7.2Hz, NCH2CH3). 3.67 (t 
. J=4.8Hz, OCH2CH2N), 3.91 (s, OCH2CH2N). 

^^F NMR (376.05 MHz/ace tone-de . ( ppm relative to external CCI3F) : -80.3 (s, CF3 
), -127.5 (s, CF3GF2), 133.7 (s, CF2B), -152.3 (q, ^Jbf=38.7Hz, BF3). 
^^B NMR (128.15 MHz/ace tone-de , ( ppm relative to external BF3.Et20): 0.246 (qt, 
^Jbf=40.6Hz, 2jbp=i9.0Hz). 
Anal. Calc. for Ci 1H20BF10NO: C, 34.5; H, 5.3; N, 3.7. Found: C, 34.7; H, 5.2; N 
t 3. 7 %. 

[0 0 5 51 

[^1:71 

— \ + /-O. F^- 
— \ F-B-CF2CF2CF3 



[0 0 5 61 

N102. 122 [n-CiFgBFa] 

NMR (399.65 MHz/ acetone-de, ( ppm relative to internal TMS): 1.41 (m, NCH2CH 
3). 3.21 (m. NCH3), 3.38 (m, OCH3), 3.60 (q, J=7. 2Hz, NCH2CH3), 3.67 (t. J=4.8Hz 
, OCH2CH2N), 3.91 (s, OCH2CH2N). 

^^F NMR (376.05 MHz/acetone-de , ( ppm relative to external CCI3F): -80.9 (s, CF3 
). -123.8 (s. CF3CF2). 125.8 (s. CF3CF2CF2). 133.1 (s. CF2B), -152.3 (q, ^Jbf=38 
.7Hz, BF3). 

"_B fMl(l28. 15 Mb/acetone-de . ( ppm relative to external BF3.Et20): 0.233 (qt. 

: - - .- ^ ' ■■ --• .-ffiiE#:2 -0-0"5'--3: 0 1 1-522 
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^Jbf=40.3Hz, ^Jbf=19.0Hz). 

Anal. Calc. for C12H20BF12NO: C, 33.3; H, 4.7; N, 3.2. Found: C, 33.6; H. 4.6; N 
. 3.4 %. 

[0 0 5 71 

Hb8] 




10 0 5 8 1 
10 0 5 9] 





d/ 




Tc/ 


Tm/ 




kI 




g/mL 








mPa s 


mS cm'i 


Niosm BF4 


1.20 


-92 


-36 


1.9 


504 


1.09 


N102122 n-C2F6BF3 


1.32 


■113 


n.d. 


n.d. 


68 


3.15 


Ni02i22 n-CsFTBFs 


1.38 


-112 


n.d. 


n.d. 


88 


1.88 


N10Z122 n-C4FaBF8 


1.42 


-108 


n.d. 


ii.d. 


118 


1.34 



[0 0 6 0] 

mi ctJt;i5v>r. d, 2 5t:-e<^^m ; Tg, if ^7 lc. ^H^a^biajS; Tm, 

[0 0 6 1 ] 

n.d. «i8!l5EL-CV>^;v*;i i: tite^^^o 
[0 0 6 2] 
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im^^^] [BF3(CnF2n+i)]- (^f^ n (4 2 . StfziiAi^ir) X-M^^^^'J^^^J: < t 



l/E 
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1 . ^M¥>^ S 



2001^ 4 M 2 B 

Wi^.u^itmumm 1-3-1 



BMW-^ - mu-^ 1 0 0 5--^-3-o-~i"T"-s-2 2 
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